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Synthesis of ferrocenyl chalcone compounds and their anti-breast cancer activities
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Abstract: Objective To design and synthesize ferrocenyl chalcone compounds, and to study their anti-breast cancer activities.
Methods A series of ferrocenyl chalcones were synthesized by Claisen-Schmidt condensation reaction, and the anti-breast cancer
activity was assessed by MTT method. Results Nine ferrocenyl chalcone compounds were synthesized and characterized by
'"H-NMR and C-NMR. The preliminary biological results showed that target compounds 1 — 9 displayed significant inhibitory
activities on both MCF-7 and MDA-MB-231 cell lines. Specifically, compound 6 showed the best inhibitory activity against
MDA-MB-231. Conclusion This study provides reference for development of chalcone compounds with inhibitory activity in
hormone-independent breast cancer.
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1- Rk I -3- TR L 2- O (1) 20 (a4,
W%k 91%, mp 138~141 °C . "H-NMR (400 MHz,
CDCly) 6: 7.70 (d, J=15.6Hz, 1H), 7.54 (d, J=
7.6 Hz, 2H), 7.31 (m, 3H), 7.03 (d, J=7.6 Hz,
1H), 4.82 (s, 2H), 4.49 (s, 2H), 4.11 (s, 5H).
BC-NMR (100 MHz, CDCly) d: 193.00, 140.87,
135.16, 130.20, 129.01, 128.34, 122.99, 80.63,
72.92, 70.18, 69.81.

1- R -3~ (4- R AR R L )-2- A i (2
LU A, %k 94%, mp 140~142 °C. 'H-NMR

(400 MHz, CDCly) é: 7.67 (d, J=15.6 Hz, 1H),
7.52 (d, J=84Hz, 2H), 7.92 (d, J=15.6 Hz,
1H), 6.85 (d, J=8.8 Hz, 2H), 4.83 (s, 2H),
4.49 (s, 2H), 4.13 (s, 5H), 3.77 (s, 3H, OCH;3).
BC.NMR (100 MHz, CDCly) §: 193.07, 161.33,
140.68, 130.00, 127.83, 120.72, 114.42, 80.82,
72.66, 70.10, 69.71, 55.45.

1- R Bk HE-3-(3,4- — A AU 2R 3 )-2- TR 0
(3): 2faliifk, WEH 86%, mp 144~147 C.,
'H-NMR (400 MHz, CDCly) 6: 7.65 (d, J=15.6
Hz, 1H), 7.15 (d, J=8.4 Hz, 1H), 7.06 (s, 1H),
6.90 (d, J=152Hz, 1H), 6.80 (d, J=8.4 Hz,
1H), 4.84 (s, 2H), 4.48 (s, 2H), 4.12 (s, 5H),
3.87 (s, 3H, OCH3), 3.83 (s, 3H, OCH3). *C-NMR
(100 MHz, CDCly) d: 192.96, 151.00, 149.16,
141.00, 128.05, 122.53, 120.95, 111.19, 110.35,
80.71, 72.68, 70.10, 69.61, 56.01.

1- R -3-(4-F R 3 -2- TN A (4): 411
i 44, Wk 83%, mp 159~161 ‘C. 'H-NMR (400
MHz, CDCly) 6: 7.66 (d, J=152Hz, 1H), 7.54
(t, J=7.6 Hz, 2H), 7.01 (t, J=8.4 Hz, 2H), 6.96
(d, J=15.6 Hz, 1H), 4.83 (s, 2H), 4.51 (s, 2H),
413 (s, 5H). “C-NMR (100 MHz, CDCl;) §:
192.84, 163.78, 139.60, 131.40, 130.20, 130.12,
122.68, 116.21, 113.99, 80.53, 72.91, 70.15, 69.76.

1- RS -3-2-F R ) 2- Nl (5): 40 fn
i 44, W%k 81%, mp 164~166 ‘C. 'H-NMR (400
MHz, CDCly) 6: 8.06 (d, J=15.6 Hz, 1H), 7.63
(t, J=8.4 Hz, 1H), 7.32 (m, 1H), 7.20 (m, 2H),
6.99 (d, J=15.6 Hz, 1H), 4.81 (s, 2H), 4.49 (s,
2H), 4.11 (s, 5H). “C-NMR (100 MHz, CDCl3)
5: 192.78, 136.64, 135.29, 133.51, 130.86, 130.33,
127.78, 127.16, 125.87, 80.37, 73.06, 70.23, 69.87.

1- AR -3-(4- SR IE)-2- NI T (6): 21
[ 44, W% A 78%, mp 158~160 C. "H-NMR (400
MHz, CDCly) 6: 7.64 (d, J=15.6 Hz, 1H), 7.49
(d, J=8.4Hz, 2H), 7.30 (d, J=8.4 Hz, 2H),
6.99 (d, J=16.0Hz, 1H), 4.83 (s, 2H), 4.52 (s,
2H), 4.13 (s, 5H). C-NMR (100 MHz, CDCl;)
5: 192.76, 139.43, 135.92, 133.64, 129.47, 129.22,
123.36, 80.46, 72.99, 70.17, 69.78.

1- R L -3-(2-TR AL )-2- N & (7): 41
[ 44, It 80%, mp 163~165 ‘C. "H-NMR (400
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MHz, CDCly) 6: 8.01 (d, J=15.2Hz, 1H), 7.61
(d, J=8.0Hz, 1H), 7.50 (d, J=7.6 Hz, 1H),
7.25 (m, 1H), 7.11 (d, J=8.0 Hz, 1H), 6.93 (d,
J=15.6 Hz, 1H), 4.80 (s, 2H), 4.48 (s, 2H),
4.10 (s, 5H). “C-NMR (100 MHz, CDCl;) §:
192.73, 139.17, 13533, 133.58, 131.05, 127.90,
127.81, 126.13, 125.74, 80.31, 73.09, 70.26, 69.91.

1- 2R IE-3-(4-IR IR 2- TN JA i (8): 401
i 44, e 75%, mp 162~164 °C. 'H-NMR (400
MHz, CDCly) d: 7.62 (d, J=15.6 Hz, 1H), 7.45
(d, J=7.6Hz, 2H), 7.40 (d, J=8.4 Hz, 2H),
7.00 (d, J=15.6 Hz, 1H), 4.82 (s, 2H), 4.51 (s,
2H), 4.12 (s, 5H). “C-NMR (100 MHz, CDCl3)
5: 192.79, 139.49, 134.09, 132.17, 129.70, 124.27,
123.49, 80.45, 73.03, 70.19, 69.81,

1- AR AL -3-(4- A HE IR I )-2- N Il (9): 21
A, WK 72%, mp 171~173 C. 'H-NMR
(400 MHz, CDCLy) 6: 8.18 (d, J=8.4Hz, 2H),
7.70 (m, 3H), 7.12 (d, J=15.6 Hz, 1H), 4.86
(s, 2H), 4.58 (s, 2H), 4.15 (s, 5H). “C-NMR
(100 MHz, CDCly) 6: 192.25, 148.23, 141.51,
137.77, 128.82, 126.66, 124.23, 80.20, 73.43, 70.28,
69.87,
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Fig. 1 Synthetic route of target compound
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AT 7R S R FLIRE 4 . MCF-7 A
IRSARH LI 41 . MDA-MB-231 il .40 g
PR, DM SEER I A BT 2, SR MTT &0 &
B2 B2 A 1~9 HEATHUFLIRE IS TE VR
HO B4 K917 MCF-7 8i MDA-MB-231 41l it &7
T 10%JR4- 107 Y4 DMEM 8578360, 4l
296 FLAI MR IR frd e R iRE S, 728
BRI MR &, W38 0.01. 0.1,

1. 10. 100 pmolVL. Zy¥AbPiR;FE 3 d Ja, &L
A 30 uL 5 mg/mL MTT, &TF 37 ‘C. 5%CO, 5%
P aREEEE 4 h, SRJERELINIA 100 uL — FIEEK
VAR A8 REFRAAE 490 nm K AL 5E B LI
RS (A AH, FFrHR AR E (ICso), HFF
&9 1~9 % MCF-7 1 MDA-MB-23 14 B A7 150
AEEE, &4 6 X MDA-MB-231 [
HlE e . WL 1,

#£1 BFLEYR MCF-7. MDA-MB-231 BY4BE &1t

( x*s, n=5)

Table 1 Cytotoxic effects of target compounds against
MCF-7 and MDA-MB-231 cells ( x * s, n=5)
e ICso/(umol-L™")
MCF-7 MDA-MB-231
1 42.6+1.78 38.7+3.13
2 52.1+£1.99 22.9+£1.06
3 30.7x2.11 23.5+2.18
4 18.410.98 29.4+1.49
5 23.8%2.61 19.6+2.56
6 255%1.83 10.7£1.41
7 30.7£1.26 18.7£2.16
8 35.4+0.95 22.1£1.05
9 20.9£1.07 16.7+0.73
bS5 55 19.3£1.30 >100
3 Wig

U LA, LIRS (1 00 210 At S [ Y
AW . HRETEIRR a7 SURE N — 229 &
B E PR SO R A S5 2E . RIE
St BRI, XSV N I R 2 R IR 5
MR P A L AR . A T SHRPUTR
52 AR L LI 1) 259, AR SCIE I 28 B 1H) Claisen-
Schmidt FEBELE 5 RINVA T 9 A RSIET
THMAEY), FHPRFEL R, S ik
TIX LA S Y PUFLIR S

NAZ SR LMo 5 P R A X e A Rk
LA H AL S P N LIRS MCF-7 A1 MDA-MB-
231 AMMIBRIIARRANEIER . Bk, SRR
A e AR R L N O P LR T PR A
PEREUR G5, I, XSS R A H
1k &Y xF MDA-MB-231 41 Ju 1 410 i 55 % 5% 1
MCEF-7 4i i, 177 FH ] B 24 i 55 556 MDA-MB-
231 AR 5, b e 6 REIL T ok
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MPTFLIE MDA-MB-231 4iffbkiig vk, gk
IS 9 4F, 1Cso fEN 10.7 pmol/Lo
SRR, AEE RS I ORI M e
L e AE R/ De RPN <8 | Ry ki NS S 1

RIS BCATB AR R R AR SRR 25
PIRRER T — € MR .
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